A mitochondrial protein essential for the formation of the cytochrome c1-c complex. Isolation, purification, and properties.
A new mitochondrial protein was isolated to pure form. This protein was indispensable for the formation of the cytochrome c1-c complex; hence, it was provisionally named the hinge protein for formation of the cytochrome c1-c complex, or for simplicity, merely called the hinge protein. The simplest method for the preparation of the pure protein involved essentially pH 5.5 treatment of high purity of "two-band" cytochrome c1 prepared from an improved method. The use of two band cytochrome c1 prepared by an improved method was preferred because the improved method apparently yielded less tight bonding between the heme-containing and colorless protein entities than that from the original methods (King, T. E. (1978) Methods Enzymol. 53, 181-191). The c1-c complex comprised 1 molar equivalent each of the hinge protein, "one-band" cytochrome c1 and cytochrome c. It was demonstrated by gel filtration chromatography that in the absence of the hinge protein, there was no complex formation between cytochromes c and one-band c1. In titration of the complex formed between one-band cytochrome c1 and cytochrome c with the hinge protein present by using the increase of the Soret-Cotton effect as a criterion (Chiang, Y. L., Kaminsky, L. S., and King, T. E. (1976) J. Biol. Chem. 251, 29-36), a sharp break was observed which showed the three species to be present in equivalent amounts. The hinge protein showed low extinction in the 280 nm region and exhibited poor color value and diffuse character of the band in sodium dodecyl sulfate-polyacrylamide gel electrophoresis after staining with Coomassie brilliant blue. The molecular weight was found to be (i) 9,800 from sedimentation equilibrium, (ii) 11,000 from sodium dodecyl sulfate-polyacrylamide gel electrophoresis, and (iii) 23,000 with a Stokes radius of 22.4 A from gel filtration chromatography estimated from a standard curve with proteins of known molecular parameters. The disparities in these data from the actual value of 9,175 from calculations based on amino acid sequence, as previously reported (Wakabayashi, S., Takeda, H., Matsubara, H., Kim, C. H., and King, T. E. (1982) J. Biochem. (Tokyo) 91, 2077-2085), have been discussed.